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Computer 

The present invention concerns a computer, in particular an industrial 
computer, comprising a casing having a display which is bordered by a frame. 

As computers of that kind are generally used in surroundings with ambient 
conditions which are detrimental to the operation of electronic components sealing 
5 integrity of the casing plays an extremely important part. A problem which arises in 
this connection is that a sealed casing greatly hinders dissipation of the heat which is 
inevitably produced in operation of electronic components, so that in an extreme 
situation it can even happen that electronic components are destroyed. As passive 
heat exchangers in the form of internal and external cooling ribs are frequently 
10 inadequate, an active water cooling system is generally used, with a large external 
cooling body which serves as a heat exchanger. That disadvantageously increases the 
amount of space of such a computer. In addition, external connections for the supply 
and discharge of water have to be provided on the computer casing, which always 
involves the risk of water escaping. 
15 The object of the invention is to provide an arrangement of the general kind 

set forth, in which the above-discussed problems of the state of the art do not occur. 

According to the invention that is achieved in that disposed in the frame is a 
passage - preferably extending therearound - for a cooling fluid. 

As computers of the general kind set forth are preferably installed in machine 
20 installations or control desks in such a way that only the display is exposed, the 
arrangement according to the invention of the cooling passage in the frame in the 
proximity of the display ensures that a satisfactory heat exchange between the interior 
of the casing and the surroundings can take place. 

A particularly preferred embodiment of the invention provides that the frame 
25 itself forms the passage for the cooling fluid, which represents a particularly 
advantageous way of implementing the arrangement according to the invention. That 
is the case in particular when at least the frame and preferably the entire casing is 
produced from an extrusion. That manner of manufacture permits particularly simple 
dimensioning of the casing, whereby it is suitable for accommodating displays of the 
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most widely varying sizes. In order to alter the dimensions of the casing according to 
the invention, in regard to a casing produced using an extrusion process, the desired 
cut length of the individual parts (preferably four) is simply selected, and those parts 
are then joined together by an adhesive, for example a two-component adhesive. In 
that respect the casing can be produced in one piece or it is possible to produce only 
the frame and the side walls adjoining it in one piece. A panel which seals off the 
computer at its rear side can in the latter case be produced separately and joined to the 
rest of the casing. 

In the case of a frame or casing produced in accordance with the state of the 
art by a casting process, a suitable casting mould would have to be produced for each 
desired dimensioning, and that involves major costs. 

If the passage for the cooling fluid is formed by the frame itself, it is 
particularly advantageous for the frame to be of a single-walled nature as that affords 
an optimum thermal coupling effect between the cooling fluid flowing in the passage 
and the ambient air around the computer. 

A further advantageous embodiment of the invention provides that arranged 
on the casing are cooling ribs which project outwardly and/or into the interior of the 
casing. Cooling ribs of that kind improve the heat exchange between the interior of 
the casing and the area surrounding the computer. That heat exchange effect can be 
still further improved in an advantageous manner by cooling ribs being arranged at 
least in portion-wise manner at the inside of the passage. 

A further particularly preferred embodiment of the invention provides that 
connecting portions which project into the interior of the casing are arranged on the 
cooling passage. That makes it possible to produce a fluid-conducting 
communication (for example a hose connection) between the passage arranged in the 
frame and heat exchangers arranged in the interior of the casing on individual 
components. 

A further advantageous embodiment of the invention provides that just two 
such connecting portions project from the cooling passage into the interior of the 
casing, wherein they are preferably arranged at the top side or the underside of the 
frame, preferably centrally. If a fluid-conducting communication is produced with a 
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heat-generating component in the interior of the casing by way of those two 
connecting portions, then naturally occurring convection will already provide for a 
satisfactory circulation of the cooling fluid in the cooling passage without a pump 
being required to maintain the circulation. 

After the cooling fluid has received the heat from the electronic components it 
rises of its own accord due to its lower density in the direction of the upper connecting 
portion from where it passes into the cooling passage and continues to flow 
horizontally along both sides. In doing so it gives off its heat to the area surrounding 
the industrial computer, which increases its density, so that at the two vertical portions 
of the cooling passage, under the force of gravity, it passes into the lower horizontal 
region of the passage. From there it is urged by the fluid flowing thereafter, by way 
of the lower connecting portion, upwardly again to the heat-generating component, 
whereby the cooling circuit is closed. 

A further advantageous embodiment of the invention provides that the cooling 
fluid is a liquid, for example water. Preferably distilled water can be used to reduce 
the formation of deposits in the cooling passage. In that respect it is preferably 
provided that introduction of the cooling fluid, more especially water, is already 
effected at the factory upon assembly of the computer casing. Throughout the entire 
service life of the computer casing according to the invention in that case no change 
in the cooling fluid is intended so that it is possible to completely eliminate external 
connecting portions. 

In a further advantageous embodiment of the invention it is provided that the 
display is in the form of a touch display. That makes it advantageously possible to 
eliminate the provision of a specific keyboard for operating the computer according to 
the invention. 

If a plurality of heat-generating components or a few components involving 
the generation of a large amount of heat are to be incorporated into the cooling circuit 
according to the invention, an advantageous embodiment of the invention can provide 
that at least one pump for circulating the cooling fluid in the cooling circuit is 
arranged in the interior of the casing. That ensures a satisfactory heat exchange even 
wherfa very large amount of heat is developed. 
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The present invention not only concerns a computer of the general kind stated 
as set forth in claim 1 but also a casing with or without a rear panel for electronic 
components, in which no electronic components are yet installed, and a method of 
cooling electronic components in such a computer or casing, in which the cooling 
fluid circulating in the frame is passed by way of a fluid-conducting communication 
into the interior of the casing for cooling at least one electronic component - 
preferably at least the CPU. 

Further details of the invention can be seen from the specific description 
hereinafter. In the drawing: 

Figures la, lb, lc and Id show a perspective view, a front view, a side view 
and a rear view of a computer according to the invention, 

Figure 2a shows a front view of a computer according to the invention, 

Figure 2b shows a view in section through a computer according to the 
invention along plane A in Figure 2a, 

Figure 2c shows a detail view of Figure 2b, 

Figure 3 shows a plan view of a computer casing according to the invention 
with the rear casing panel removed, 

Figure 4a is a diagrammatic view showing the cooling circuit in a computer 
according to the invention, 

Figure 4b shows a perspective diagrammatic view of a detail from Figure 3a, 

Figure 4c shows a further diagrammatic view of the cooling circuit in a 
computer according to the invention when supplying a plurality of electronic 
components, 

Figure 4d is a perspective view of the cooling circuit in a further embodiment 
of a computer according to the invention, and 

Figure 5 shows a computer according to the invention in the installed 
condition. 

Figure la shows a housing 1 according to the invention of an industrial 
computer 16 with a display 4 which is bordered by a frame 2. Figure lb is a front 
view of the same casing 1. The side view in Figure lc very clearly shows the cooling 
ribs 7 according to the invention, which are on the outside of the casing. Figure Id 
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shows a rear view looking onto the casing 1 according to the invention, wherein it is 
possible to see the panel 3 which seals off the casing 1 at the rear side thereof. 

Figure 2b is a sectional view of the casing 1 according to the invention along 
the plane A in Figure 2a. It is possible in particular to clearly see the arrangement 
according to the invention of the cooling passage 5 in the frame 2 of the casing 1 . In 
this embodiment the cooling passage 5 is formed by the frame 2 itself. In this 
embodiment the frame 2 and thus the cooling passage 5 are of a single-wall 
configuration. In the illustrated embodiment the casing 1 is produced by an extrusion 
process. Cooling ribs 7 on the outside of the casing and cooling ribs 8 on the inside of 
the casing improve heat exchange with the ambient atmosphere if the industrial 
computer 16 is not fitted directly into an installation 17 but has a certain lateral 
clearance. In this embodiment there are two connecting portions 6 for producing a 
fluid-conducting communication 13 (not shown in this Figure) into the interior 18 of 
the casing. The arrangement of those connecting portions 6 is advantageously 
implemented as illustrated, wherein one connecting portion 6 is arranged at the top 
side 2' of the frame and the other connecting portion 6 is arranged at the underside 2" 
of the frame, approximately centrally. It is also possible to see diagrammatically 
illustrated electronic components 10 which are fixed in the interior 18 of the casing in 
a manner with which the man skilled in the art is familiar. It is also possible to see the 
cooling ribs 9 which are provided at the inward side of the passage 5 and which serve 
for further improving heat exchange. The rear side of the computer 16 is sealed off 
by a panel 3, an inserted sealing ring 20 being apparent more especially in Figure 2c. 

In Figure 3 the panel 3 at the rear side of the casing has been removed, to 
permit a view into the interior 18 of the casing. It is possible to see the central 
arrangement of the connecting portions 6 disposed at the top side 2' and the underside 
2" of the frame, together with a heat exchanger 12 having two connections 21, 22 
which can be connected to the connecting portions 6 by way of a fluid-conducting 
connection 13 (not shown). It is further possible to see various diagrammatically 
illustrated electronic components 10, inter alia a motherboard 19. 

Figure 4 shows once again the mode of operation of the cooling system 
according to the invention, in various embodiments: 



Figure 4a which is a diagrammatic view onto the rear of an industrial 
computer 18 according to the invention shows a cooling circuit in which a heat 
exchanger 12 is arranged in the interior 18 of the casing over the CPU 11 of the 
computer 16, through which flows the cooling fluid circulating in the frame. After the 
cooling fluid has absorbed heat in the heat exchanger 12 which for example is in the 
form of a hollow copper or aluminium member with two connections, and the cooling 
fluid has thereby experienced a reduction in its density, it rises against the force of 
gravity • through the hose connection 13 illustrated by way of example to the 
connecting portion 6 which is arranged at the top side T of the frame, without the 
support of a pump being necessary for that purpose. After passing into the cooling 
passage 5 in the region of the top side 2' of the frame the cooling fluid is involved in a 
further horizontal movement on both sides along the horizontal top side 2' of the 
frame, in which case the cooling fluid continuously gives off heat to the surroundings 
of the computer 16 and in so doing increases its density again. The cooled cooling 
fluid drops by way of the two vertical regions of the cooling passage 5 to the 
underside 2" of the frame, from where, due to the fluid urging it onward, it passes by 
way of the connecting portion 6 arranged at the underside 2" of the frame into the 
interior 18 of the casing again, into the lower hose conduit 13 and thus to the heat 
exchanger 12 again. That closes the cooling circuit. 

Figure 4b is a diagrammatic view showing in detail the arrangement of the 
heat exchanger 12 at the top side of the CPU 11 which is arranged on a motherboard 
19. It will be appreciated that it is also possible to envisage design configurations of 
heat exchangers 12 which completely enclose the electronic components and thus 
provide for improved dissipation of heat. 

Figure 4c is also a diagrammatic view of a further embodiment of an industrial 
computer 16 according to the invention, wherein, unlike Figure 3 a, a plurality of 
diagrammatically illustrated electronic components 10 in the interior 18 of the casing 
are in fluid-conducting communication by way of hose connections 13 with the two 
connecting portions 6. Particularly in the case of large installations it can certainly be 
provided that a pump 15 is arranged in the interior 18 of the casing, to improve the 
heat exchanger effect. It can be seen from Figure 3c that, even when supplying a 
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plurality of electronic components 10, two connecting portions 6 may be sufficient if 
a hose divider 14 is used. 

Figure 4d diagrammatically shows a further embodiment of an industrial 
computer 16 according to the invention, in which there are two mutually separate 
5 cooling circuits for supplying electronic components 10 (in the example illustrated 
here two CPUs 11). In the illustrated example four connecting portions 6 were 
provided for that purpose, for passing fluid into the interior 18 of the casing. 

Figure 5 diagrammatically shows an industrial computer 16 according to the 
invention, which was fitted into an installation 17 in such a way that only the frame 2 
10 and the display 4 are in contact with the surroundings. The arrangement of the 
cooling passage 5 in accordance with the invention means that this is already 
sufficient for adequate cooling of the electronic components 10 (not shown in Figure 
4) in the interior 18 of the casing of the industrial computer 16 according to the 
invention. 

15 Details and operating procedures which are familiar to the man skilled in the 

art have not been described and illustrated in the specific description and the Figures. 



